Anaerobic and aerobic bacteria were often found as mixed infections in 225 lethally irradiated mice. Of a total of 57 mice that were sacrificed, aerobic bacteria were recovered exclusively in 9 (27%) of the 34 culturepositive mice, anaerobic bacteria were recovered exclusively in 15 (44%), and mixed aerobic and anaerobic flora were recovered in 10 (29%). The predominant organisms were anaerobic cocci Escherichia coli, Proteus mirabilis, Staphylococcus spp., and Bacteroides spp.
Bacterial growth on the plates was evaluated and estimated semiquantitatively after 48, 96, and 110 h, and characteristic colonies of all organisms were identified by Gram stain, biochemical tests, and gas-liquid chromatography (7, 11) .
Infection was not detected until after week 1 postradiation. Mortality after irradiation was first noted on day 9, and all animals died by day 13 . The results of bacterial culture of blood, spleen, and liver are summarized in Table 1 34 of the 57 sacrificed mice had bacterial isolates in at least one of their sites. Aerobic bacteria were recovered exclusively in 9 (27%) of the 34 culture-positive mice; anaerobic bacteria were recovered exclusively in 15 (44%), and mixed aerobic and anaerobic flora were recovered in 10 mice (29%). Thus, anaerobic bacteria were recovered from a total of 73% of the culture positive mice, and aerobic bacteria were recovered from 71%. The predominant aerobic organisms were E. coli, Proteus mirabilis and Staphylococcus sp., whereas the most frequent anaerobes were anaerobic gram-positive cocci and Bacteroides spp.
Our data have shown that polymicrobial infections consisting of both aerobic and anaerobic organisms are induced by radiation. The findings support clinical observations of the high frequency of such infections in immunocompromised individuals (6) . The recovery of enteric gram-negative organisms from lethally irradiated mice confirms previous studies (5, 10) , but anaerobic organisms have been less often described. Bennett et al. (1) recovered Clostridium species and aerobic bacteria from irradiated dogs. We were not able to isolate clostridial species; however, we used a different animal model, and this may account for their absence. The recovery of anaerobes when host defenses are suppressed is not surprising, since they outnumber aerobic flora in the intestine by 1,000:1 (4). These endogenous organisms might invade the body in a manner similar to that of the aerobic enteric organisms. The recovery of most of the isolates between days 9 to 13 coincides with the peak of the irradiation-induced leukopenia and damage to the enteric mucosa (1) . The damaged mucosa may therefore become permeable to the enteric bacteria, which thereafter can invade the blood.
Although aerobic bacteria alone and anaerobic bacteria alone were recovered in 27 and 44% of the culture-positive mice, respectively, they were recovered in mixed cultures in 29%. Although further work is needed, the recovery of more than one organism may indicate the presence of bacterial synergy between the different species. Mixed aerobe-anaerobe infections may be more pathogenic than infections caused by each of the organisms alone (8, 9) and could complicate antimicrobial therapy (2) . For example, Brook and Walker (3) showed that species of Pseudomonas and Staphylococcus have synergistic lethality in mice when mixed with anaerobic cocci or Bacteroides sp. The observed mixed aerobic-anaerobic infection in irradiated mice can be used as a model for evaluation of therapeutic approaches to infections in the immunocompromised host.
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